10.1 Life-Cycle Modeling of Columbia River Basin Salmonid
Populations: Translating Mitigation Actions into Population

Viability Metrics
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Outline:

1) Background: Why Life Cycle Models?
2) Applications in the Interior Columbia
3) Applications in the Willamette River
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New Areas of Focus:

® More Populations

® Effects of Habitat actions

® Link to monitoring activities

® Hatchery impacts on wild populations

® Spatial Patterns

® Complex life histories
e.g. Snake R fall Chinook
steelhead/rainbow



Life-Cycle models of salmonid populations
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2.3: Upper Columbia River spring Chinook salmon

Jeff Jorgensen (NOAA Fisheries), Andrew Murdoch (WDFW),
Jeremy Cram (WDFW), Charlie Paulsen (Paulsen Environmental

Consulting), Tom Cooney (NOAA Fisheries), Rich Zabel (NOAA
Fisheries), Chris Jordan (NOAA Fisheries)
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Location _ __|Actions

Upper Wenatchee River

Chiwawa River

Nason Creek

Little Wenatchee River

White River

Riparian plantings for bank stabilization,
connection to floodplain and/or oxbows,
large wood enhancement

Culvert replacements, brook trout control,
nutrient additions

Floodplain restoration (plantings), increase
large wood complexes, side- & off-channel
reconnections, improved fish passage,
nutrient additions

Reduce fine sediments (riparian
restoration), restore riparian/floodplain
function (road decommissioning, riparian
plantings), nutrient additions

Riparian restoration, nutrient additions
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2.1: Grande Ronde Spring Chinook Population
Models

Thomas D. Cooney (NWFSC), Richard W.
Carmichael (ODFW), Brian C. Jonasson (ODFW),
Edwin Sedell (ODFW) & Timothy L. Hoffnagle
(ODFW)
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2.2: Salmon Subbasin Integrated Status and
Effectiveness Monitoring Project Watershed Model
— Lemhi River

Chris Beasley (Quantitative Consultants, Inc.), Jody
White (Quantitative Consultants, Inc.), Chris Jordan

(NOAA Fisheries), Matt Nahorniak (South Fork
Research, Inc.)
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VSP Categories

Abundance
Productivity
Diversity

Spatial Structure

Population Score is a weighted average:
Score = 4(Abundance&Productivity)

+Diversity+Spatial Structure

From McElhany et al 2000



Higher Total VSP scores means —
Properly functioning population

+ Life history diversity
+ Lower Hatchery influence
+ Greater utilization of diverse habitats
+ Greater resilience to stressors
such as climate change



VSP Productivity and Abundance Scoring

Pop Persistence P (persistence)

V'SP score
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Juveniles Observed
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RESULTS: North Santiam Winter Steelhead
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